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HREE DIMENSIONAL GEOMETRY 


11.1 Overview 


11.1.1 Direction cosines of a line are the cosines of the angles made by the line with 
positive directions of the co-ordinate axes. 


11.1.2 If 1, m,n are the direction cosines of a line, then Ê + m? + n? = 1 


11.1.3 Direction cosines of a line joining two points P (x, y,, z,) and Q (x, y,, Z,) are 


X% YoTV 2TH 


PQ ° PQ ° PQ’ 
where PQ=/(x,—%)° +(y.—-y)° #(Q— 4) 
11.1.4 Direction ratios of a line are the numbers which are proportional to the direction 
cosines of the line. 
11.1.5 If, m,n are the direction cosines and a, b, c are the direction ratios of a line, 


ta +b te 
then L= —— ; m= ——; n= 


Ja’ +b? +c? Ja? +b +c? Ja +b? +c? 
11.1.6 Skew lines are lines in the space which are neither parallel nor interesecting. 


They lie in the different planes. 


11.1.7 Angle between skew lines is the angle between two intersecting lines drawn 
from any point (preferably through the origin) parallel to each of the skew lines. 


11.1.8 If 1,m,,n, and L,, m,, n, are the direction cosines of two lines and 9 is the 
acute angle between the two lines, then 


cos8 = |L +mm, +nn, 


11.1.9 Ifa, b,, c, and a, b,, c, are the directions ratios of two lines and © is the 
acute angle between the two lines, then 
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aqa, + bb, +¢,c, 
Ja; +a} +a} fb; +b5 +b; 


11.1.10 Vector equation of a line that passes through the given point whose position 


cos 9= 


vector is G and parallel to a given vector bis 7=G+Ab . 


11.1.11 Equation of a line through a point (x,, y,, z,) and having directions cosines 
l, m, n (or, direction ratios a, b and c) is 


X-X, Yy _ 2-% XX, YTV ZZ 

ee St = |) E a 
l m n a b C 

11.1.12 The vector equation of a line that passes through two points whose positions 

vectors are G@ and bis 7=G+A(b—@) . 


11.1.13 Cartesian equation of a line that passes through two points (x,, y,, z,) and 
(x, Vos Z,) iS 


ah PS 


XTA YoY By By 


11.1.14 If is the acute angle between the lines F=G,+Ab, and F=G,+Ab, , then 


| 
| 
| 
| 


A 

















1°92 
O is given by cosO=,—— or 0=cos | —— 
a a 
X-X, Y@ -z X—X2 YY _ £7% l 
11.1.15 If E - and = z are equations of two 
l Q nN l ni; Ny 


lines, then the acute angle O between the two lines is given by 


cos8 = |} L +m m, +n, iiz . 


11.1.16 The shortest distance between two skew lines is the length of the line segment 
perpendicular to both the lines. 


11.1.17 The shortest distance between the lines =o; +Àb, and r=, +À b, 1S 
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(b, x by J. (a, - a.) 
hx 
A f X—X, _ y— y Ky 
11.1.18 Shortest distance between the lines: s G p and 
1 I 1 








(b,c, —b,c,)° + (c,d, -bd F +(a,b» -ab 


11.1.19 Distance between parallel lines F=a, + ub and F=4, 4+2Xb is 


— 


b x (a,-G) 
é 


11.1.20 The vector equation of a plane which is at a distance p from the origin, where 


ñ 1s the unit vector normal to the plane, is 7.n=p. 


11.1.21 Equation of a plane which is at a distance p from the origin with direction 
cosines of the normal to the plane as l, m, n is lx + my + nz =p. 


11.1.22 The equation of a plane through a point whose position vector is a and 


perpendicular to the vector 7 is (‘— a).n=Qor r.n=d , where d=4.n. 


11.1.23 Equation of a plane perpendicular to a given line with direction ratios a, b, c 
and passing through a given point (x,, y,,z,)Isa(x-x,)+b(Qy-y,) +ce(z-z,) =0. 


11.1.24 Equation of a plane passing through three non-collinear points (x,, y,, Z,), 
(X,, Y> Z) and (x,, Y,» Z,) iS 


THREE DIMENSIONAL GEOMETRY 223 


X=% y- yy L— 1 
Xy-X Yo-V 2) —%] =O. 


X37~%  V37M 7354 
11.1.25 Vector equation of a plane that contains three non-collinear points having position 
vectors G, þ, č is (F-ä).| (b- a)x(¢ — a) |=0 
11.1.26Equation of a plane that cuts the co-ordinates axes at (a, 0, 0), (0, b, 0) and 


X Z 
Goes 2241. 
a be 


11.1.27 Vector equation of any plane that passes through the intersection of planes 
r.n =d and 7.n,=d, is (F.n,—d,)+A(7.n, —d,)=0, where àis any non-zero 
constant. 


11.1.28Cartesian equation of any plane that passes through the intersection of two 
given planes Ax + By + Cz+ D, = 0 and Ax + By + Cz + D, = 0 is 
(A x+By+Cz+D,)+ à (Ax + By + Cz + D,) = 0. 


11.1.29Two lines F = Gi, +X, and F =a, +À b, are coplanar if (ä, —d,). (b,x b,)=0 


11.1.30Two lines 72 7b= 1 4741 ang 272 9 2 4 ate coplanar if 
a b, % oe) b, i 


11.1.31 1n vector form, if 0 is the acute angle between the two planes, 7 .n, = d, and 


E ZEA 


= A 
f. ñ, =d,, then 0=cos 





l. i| 


11.1.32The acute angle 0 between the line F =@ + àb and plane F . ñ = d is given by 
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S~; 
3 





sin 8@= 


S~; 


3| 


11.2 Solved Examples 


Short Answer (S.A.) 


Example 1 If the direction ratios of a line are 1, 1, 2, find the direction cosines 
of the line. 


Solution The direction cosines are given by 


a b C 
l = ——— m = —— NNE 
Ja +b +c? Ja +b? +c? Ja +b? +c? 


Here a, b, c are 1, 1, 2, respectively. 


Therefore, /= 


1 1 2 
= M= =, 15 
ara? M1? +1942? ake NA 2? 


ek mek a NNa e No 
1.€., T are J6 Le. + 6 6 6 are D.C’s of the line. 


Example 2 Find the direction cosines of the line passing through the points 
P (2, 3, 5) and Q (-1, 2, 4). 


Solution The direction cosines of a line passing through the points P (x,, y,, z,) and 
Q (x, yz, Z,) are 


Xy7~X YoY Xk 


PQ ` PQ ` PQ 
Here PQ= (x, -x,)° +0 -y) +H - 4) 
= /(-1-2)°+(2-3°+4-5) = J9+i+1 = Jil 


Hence D.C.’s are 
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3 -1 -1 3 1 1 
“= 9 ~~ 3 SS T — A, — A; mM 
|Z Ji JE E mH) 
Example 3 If a line makes an angle of 30°, 60°, 90° with the positive direction of 


x, y, z-axes, respectively, then find its direction cosines. 


Solution The direction cosines of a line which makes an angle of a, B, y with the axes, 
are cosa, cosB, cosy 


Paps 


P| 


Therefore, D.C.’s of the line are cos30°, cos60°, cos90° i.e., + | 


Example 4 The x-coordinate of a point on the line joining the points Q (2, 2, 1) and 
R (5, 1, —2) is 4. Find its z-coordinate. 


Solution Let the point P divide QR in the ratio A : 1, then the co-ordinate of P are 








5A+2 At2 +2A41 
At+1 Atl A+ 


But x— coordinate of P is 4. Therefore, 


5A+2 
A+] 


= 44d 





—2i+1 
Hence, the z-coordinate of P is 141 -= 


Example 5 Find the distance of the point whose position vector is (2f+ j7—k) from 
the plane 7. (i — 23 +4k)=9 


A A 


Solution Here @ = 27+ j-k, n=i-2j+4k andd=9 


(27+ 7-K).(7-27+46)-9 
So, the required distance is —O-@-—-———_ 
1+4+16 
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l2-2-4-9| 13 
~ aor” a 
. . =- xX+3 y—4 z+8 
Example 6 Find the distance of the point (— 2, 4, — 5) from the line 3 =——_= Ea 
Solution Here P (—2, 4, — 5) is the given point. 
Any point Q on the line is given by (3A -3,5A +4, (6A -8 ), 
PQ = (3A -1) +50 j+(6A—3)k. 
P (-2, 4, -5) 
Since PQ L (37 +5 j+6k | , we have 
3 (3A -1) + 5( 5A) + 6 (6A -3 ) =0 
9X. + 25A + 36A = 21, i.e. A= a 
+ + =21ieA= 7 Q 
O 1AN > ENEE 
Tia PQ = -10 107 10" 


Hence PQ|=— i+225+144 - x. 


Example 7 Find the coordinates of the point where the line through (3, — 4, — 5) and 
(2, —3, 1) crosses the plane passing through three points (2, 2, 1), (3, 0, 1) and (4, —1, 0) 


Solution Equation of plane through three points (2, 2, 1), (3, 0, 1) and (4, —1, 0) is 
[F -(2f+2)+k) || @-2)x(?- a k) |=0 

i.e. F(2i+j+k)=7 or 2x+y + z-7=0 ... (1) 

Equation of line through (3, — 4, — 5) and (2, — 3, 1) is 


x-3  yt4 z+5 i 
—] 1 6 he) 
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Any point on line (2) is (-A +3, A—4, 6A —5). This point lies on plane (1). Therefore, 
2(-A+3)+ (A-4) + (6A -—5)-7=0, ie. A =z 


Hence the required point is (1, — 2, 7). 

Long Answer (L.A.) 

Example 8 Find the distance of the point (-1, —5, — 10) from the point of intersection 
of the line 7=27-j+2k+A(3i+4j+2k) and the plane F. (7—j+k)=5. 


Solution We have F=2i—j+2k+A(Bi+4j+2k) and F.(7-j+k)=5 


Solving these two equations, we get [((2i—j+2k)+ABi+4j+2k)].(2— j+k)=5 
which gives A = 0. 


Therefore, the point of intersection of line and the plane is (2, —1, 2) and the other 


given point is (— 1, — 5, — 10). Hence the distance between these two points 1s 


[2-(-D] + [-14+5P +[2-(-10)P , i.e. 13 


Example 9 A plane meets the co-ordinates axis in A, B, C such that the centroid 
of the A ABC is the point (a, B, y). Show that the equation of the plane is 


X y ke 
— +7 +7 =3 


Solution Let the equation of the plane be 


x y zZz i 
— + — ~ = 
b c 
Then the co-ordinate of A, B, C are (a, 0, 0), (0,b,0) and (0, 0, c) respectively. Centroid 
of the A ABC is 


9 9 


[atat Ver aa atata), É b c) 
3 3 3 EAS G 


But co-ordinates of the centroid of the A ABC are (q, B, Y) (given). 
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a b C 

Therefore, O0= p=. Ynes pp ey 
3 3 3 

Thus, the equation of plane is 


PEE 


Example 10 Find the angle between the lines whose direction cosines are given by 
the equations: 3/ + m + 5n = 0 and 6mn — 2nl + 5lm =Q. 


Solution Eliminating m from the given two equations, we get 


= 2n7+3In+P=0 

= (n+1)(Qn+]l)=0 

= either n = — l or l = — 2n 
Now if l=-n, thenm=-—2n 
and if [=—2n, then m=n. 


Thus the direction ratios of two lines are proportional to — n, —2n, n and —2n, n, n, 
1.e. 1, 2, —1 and =2™ ie 
So, vectors parallel to these lines are 

G=}+2j-,% and b =~2i + j + , respectively. 


If O is the angle between the lines, then 


QI 
SI 


cos 8 = 


ot 














(i+2j-k)-(-21+ j+k] 1 


~ fe 4224-1? [242742 6 


1 
Hence 0 =cos"! (=) . 
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Example 11 Find the co-ordinates of the foot of perpendicular drawn from the point A 
(1, 8, 4) to the line joining the points B (0, —1, 3) and C (2, —3, —1 ). 


Solution Let L be the foot of perpendicular drawn from the points A (1, 8, 4) to the line 
passing through B and C as shown in the Fig. 11.2. The equation of line BC by using 


formula ř =a +ìÀ(p — a), the equation of the line BC is 
r = (-j+3k)+A(2i-27-4k] 


>  xityitzk = 22i-(2A41)i+.A(3-4A)k 
Comparing both sides, we get 
x=2/A, y=-(A4 1), z=3-4A (1) 
Thus, the co-ordinate of L are (2A, — (2A + 1), (3 — 4A), 
so that the direction ratios of the line AL are (1 — 2A), 8 + À + 1), 4 — (3 — 4A), Le. 
1—2A, 2A +9,1 +4À 
Since AL is perpendicular to BC, we have, 


(1 — 2A) (2-0) + 2A + 9) (-3 + 1) + (4A + 1) (-1 -3) =0 


A (1, 8,4) 


C 
(0, =h 3) (2, =d; —l) 
Fig.11.2 


oo 
= 


The required point is obtained by substituting the value of A, in (1), which is 
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5 2 19 
a” 2 2 i. 
=| ga2 


x 
Example 12 Find the image of the point (1, 6, 3) in the line 1 ET 3 . 


Solution Let P (1, 6, 3) be the given point and let L be the foot of perpendicular from 
P to the given line. 


P (1, 6, 3) 


Q 
Fig.11.3 


The coordinates of a general point on the given line are 


x-Q_yr-lyz-2_, ,Le.,x=A,y=2A4+1,7=3A 42. 
3 


1 2 





If the coordinates of L are (A, 2A + 1, 3A + 2), then the direction ratios of PL are 
A-1,2A-—5,3A-1. 


But the direction ratios of given line which is perpendicular to PL are 1, 2, 3. Therefore, 
(Aà—1)1+(2à-5)2+(3à-—1)3 = 0, which gives À = 1. Hence coordinates of L are 
(1,3, 5). 
Let Q (x, Y, Z,) be the image of P (1, 6, 3) in the given line. Then L is the mid-point 
“tly y+6_, ar. 
2 > 2 2 


of PQ. Therefore, 5 


=> x,=1, y =0, z,=7 


Hence, the image of (1, 6, 3) in the given line is (1, 0, 7). 


THREE DIMENSIONAL GEOMETRY 231 


Example 13 Find the image of the point having position vector i+3j+ Ak in the 


plane r- (2i-j+k]+3=0. 


Solution Let the given point be P (7+ 3J + 4k and Q be the image of P in the plane 


r. (2i-j}+k)+3=0 as shown in the Fig. 11.4. 


Then PQ is the normal to the plane. Since PQ passes through P and is normal to the 
given plane, so the equation of PQ is given by 


r =(1+37+4k)+2(2i-j+k} 
Since Q lies on the line PQ, the position vector of Q can be expressed as 
(i+3j+4k)+ A(2i-j+k} „ie, (1+24)i+ (3-2) j+(44A)k 
Since R is the mid point of PQ, the position vector of R is 


| (1+2A)i+ (3-2) j+(4+A)k |+| i+37+ 4k | 
2 
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A A yn A \r 
i.e., asnis[3- jaa fe 


Again, since R lies on the plane r (2 -j+k )+3=0 , we have 


{(aenie(a-$ (445) . (21 —-J +k)+3=0 
= hsa? 
Hence, the position vector of Q is (i+37+4k) =) (2i- +k] , 1.€. 3745) +2k 


Objective Type Questions 


Choose the correct answer from the given four options in each of the Examples 
14 to 19. 


Example 14 The coordinates of the foot of the perpendicular drawn from the point 
(2, 5, 7) on the x-axis are given by 


(A) (2, 0, 0) (B) (0,5, 0) (C) (0,0,7) (D) (0,5,7) 
Solution (A) is the correct answer. 


Example 15 P is a point on the line segment joining the points (3, 2, —1) and 
(6, 2, —2). If x co-ordinate of P is 5, then its y co-ordinate is 


(A) 2 (B) 1 (C) -1 (D) -2 
Solution (A) is the correct answer. Let P divides the line segment in the ratio of À : 1, 
6A+3 6443 


x - coordinate of the point P may be expressed as ~% = hae giving 141 =) so that 


2X42 
À = 2. Thus y-coordinate of P is er ie 


Example 16 If a, B, yare the angles that a line makes with the positive direction of x, 
y, Z axis, respectively, then the direction cosines of the line are. 


(A) sin a, sin B, sin y (B) cos a, cos B, cos Y 


(C) tan a, tan B, tan y (D) cos? a, cos? B, cos? y 
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Solution (B) is the correct answer. 


Example 17 The distance of a point P (a, b, c) from x-axis is 


(A) Ja +e? (B) a° +b? 


(C) ab +c? (D) P+ 


Solution (C) is the correct answer. The required distance is the distance of P (a, b, c) 


from Q (a, 0, o), whichis ./b? +c? . 


Example 18 The equations of x-axis in space are 
(A)x=0,y=0 (B) x=0,z=0 (C) x=0 (D) y=0,z=0 


Solution (D) is the correct answer. On x-axis the y- co-ordinate and z- co-ordinates 
are Zero. 


Example 19 A line makes equal angles with co-ordinate axis. Direction cosines of this 
line are 


1 awl Al 
zie ->s a oe Sm 


(ia Di -1 -1 
(C) _ 3°3N (D) = wa B-B 
Solution (B) is the correct answer. Let the line makes angle œ with each of the axis. 


Then, its direction cosines are cos QŒ, COS Œ, COS CO. 


l 1 
Since cos? & + cos? & + cos? œ = 1. Therefore, cos @ = +— 


3 


Fill in the blanks in each of the Examples from 20 to 22. 


t 


4 with x, y, z axis, respectively, then 


m 3 
Example 20 If aline makes angles aa and 


its direction cosines are 
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Solution The directi i a -p m., +lo- 4 L 
olution The direction cosines are cos 5 > COS 7 7, COST, L-e.» R Je | 


Example 21 If aline makes angles &, B, y with the positive directions of the coordinate 
axes, then the value of sin? a + sin? B + sin? y is 


Solution Note that 
sin? & + sin? B + sin? y = (1 —cos’a) + (1 — cos’B) + (1 — cos’y) 


= 3 —(cos’*a + cos’B + cos’y) = 2. 


T 
Example 22 If a line makes an angle of z with each of y and z axis, then the angle 


which it makes with x-axis is 
; ; 24 27 
Solution Let it makes angle œ with x-axis. Then cos’*@ + COS zt COs ae l 


T 
which after simplification gives @ = 5° 


State whether the following statements are True or False in Examples 23 and 24. 
Example 23 The points (1, 2, 3), (—2, 3, 4) and (7, 0, 1) are collinear. 
Solution Let A, B, C be the points (1, 2, 3), (—2, 3, 4) and (7, 0, 1), respectively. 
Then, the direction ratios of each of the lines AB and BC are proportional to — 3, 1, 1. 
Therefore, the statement is true. 
Example 24 The vector equation of the line passing through the points (3,5,4) and 
(5,8,11) is 

r= 3i4+5j+4k4+ AQ 4+374+7K) 
Solution The position vector of the points (3,5,4) and (5,8,11) are 

G = 31+5j+4k,b=Si+8jtlik, 
and therefore, the required equation of the line 1s given by 


r =3i+5j+4k+AlQi+3j+7k) 
Hence, the statement is true. 
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11.3 EXERCISE 
Short Answer (S.A.) 


1. 


10. 


Find the position vector of a point Ain space such that OA is inclined at 60° to 


OX and at 45° to OY and OA = 10 units. 


Find the vector equation of the line which is parallel to the vector 37 — 27 + 6k 


and which passes through the point (1,—2,3). 





Show that the lines 
wl ye. eo 
2 3 4 
Ta T t t 
an 5 5 intersect. 


Also, find their point of intersection. 

Find the angle between the lines 

P= 3) 27+ 6k +A(Qi+ f+ 2k) and 7 =(27—5k)+ u(6i +37 +2k) 

Prove that the line through A (0, —1, —1) and B (4, 5, 1) intersects the line 
through C (3, 9, 4) and D (—4, 4, 4). 

Prove that the lines x = py + q, z = ry + s and x= py + q,z=ry+ s are 
perpendicular if pp’ + rr’ + 1 = 0. 

Find the equation of a plane which bisects perpendicularly the line joining the 
points A (2, 3, 4) and B (4, 5, 8) at right angles. 

Find the equation of a plane which is at a distance 3 ,/3 units from origin and 


the normal to which is equally inclined to coordinate axis. 


If the line drawn from the point (—2, — 1, — 3) meets a plane at right angle at the 
point (1, — 3, 3), find the equation of the plane. 


Find the equation of the plane through the points (2, 1, 0), (3, —2, —2) and 
(3, 1,7). 
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11. Find the equations of the two lines through the origin which intersect the line 


ee aio ac 
5 1 z at angles of = each. 
12. Find the angle between the lines whose direction cosines are given by the 
equations L+ m+n=0, P+ m-n =0. 


13. If a variable line in two adjacent positions has direction cosines /, m, n and 
l + Òl, m + Òm, n + Ön, show that the small angle 60 between the two positions 
is given by 


602 = OF + dm? + On? 


14. O is the origin and A is (a, b, c).Find the direction cosines of the line OA and 
the equation of plane through A at right angle to OA. 


15. Two systems of rectangular axis have the same origin. If a plane cuts them at 
distances a, b, c and a’, b’, c’, respectively, from the origin, prove that 





Long Answer (L.A.) 
16. Find the foot of perpendicular from the point (2,3,—8) to the line 





4—x —Z 
5 = l = wy) . Also, find the perpendicular distance from the given point 
to the line. 


Ty. Find the distance of a point (2,4,—1) from the line 


x+5 yẹ z-6 


1 4 —9 


3 
18. Find the length and the foot of perpendicular from the point (15. 2) to the 


plane 2x- 2y +4z+5=0. 


19. Find the equations of the line passing through the point (3,0,1) and parallel to 
the planes x + 2y = 0 and 3y- z = 0. 


20. 


21. 


22. 


23. 


24. 


aos 


26. 


27. 


28. 
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Find the equation of the plane through the points (2,1,—1) and (—1,3,4), and 
perpendicular to the plane x — 2y + 4z = 10. 


Find the shortest distance between the lines given by 7 =(8+3Ai —(9+16A) j + 
(10+ 7A)k and #=157+29 }+5k +u (3f +8}-5Ñ) - 


Find the equation of the plane which is perpendicular to the plane 
5x + 3y + 6z + 8 = 0 and which contains the line of intersection of the planes 
x+2y+3z-4=Oand 2x+ y-—z+5=0. 


The plane ax + by = 0 is rotated about its line of intersection with the plane 
z = 0 through an angle a. Prove that the equation of the plane in its new 


position is ax + by +(,/a7 +b” tana) z= 0. 
Find the equation of the plane through the intersection of the planes 
r .(7 +37)-6=Oand 7 . (37 — j-4£) = 0, whose perpendicular 


distance from origin is unity. 


Show that the points (î— 7+3k) and 3(7+ 7 +k) are equidistant from the plane 


F (Si + 27—7k)+ 9=0 and lies on opposite side of it. 


AB=3i —j+k and CD=-3i +27+4k are two vectors. The position vectors 


of the points A and C are 6i +7j+4k and ~9 742k , respectively. Find the 


position vector of a point P on the line AB and a point Q on the line CD such 


that PQ is perpendicular to AB and Cp both. 


Show that the straight lines whose direction cosines are given by 
21+ 2m -n = Q and mn + nl + Im = Q are at right angles. 


Ifl,m,,n,; 1, m,, n,; lL, m,, n, are the direction cosines of three mutually 
perpendicular lines, prove that the line whose direction cosines are proportional 


tol, +1,+1,,m,+m,+m,,n, +n, +n, makes equal angles with them. 


Objective Type Questions 


Choose the correct answer from the given four options in each of the Exercises from 
29 to 36. 


29. 


Distance of the point (a,B,¥) from y-axis is 
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30. 


31. 


32. 


33. 


34. 


35. 


36. 


MATHEMATICS 
(A) B (B) |p| Ol| D Jar+ ? 
If the directions cosines of a line are k,k,k, then 
pet 4l 
(A) k>0 (B) O<k<1 (C) k=1 (D) B or B 


= i 3 A 6 ~ . . 
The distance of the plane ” - a + 7 J- 7" =] from the origin is 


(A) I (B) 7 (C) 7 (D) None of these 


= x-2 ge z-4 
The sine of the angle between the straight line =—= 








3 4 5 
plane 2x — 2y + z = 5 is 
10 Mes 2/3 J2 
Age DA OT ao 


The reflection of the point (a,8,7) in the xy— plane is 


(A) (a,B,0) — (B) (0,0,9) (C) (-a,-B.y) (D) (a,ßB,—y) 


The area of the quadrilateral ABCD, where A(0,4,1), B (2, 3, —1), C(4, 5, 0) 
and D (2, 6, 2), is equal to 


(A) 9 sq. units (B) 18 sq. units (C) 27 sq. units (D) 81 sq. units 

The locus represented by xy + yz = Q is 

(A) A pair of perpendicular lines (B) A pair of parallel lines 

(C) A pair of parallel planes (D) A pair of perpendicular planes 


The plane 2x — 3y + 6z — 11 = 0 makes an angle sin™ (œ) with x-axis. The value 
of @ is equal to 


V3 
(A) = 


2 
(B) 7 


2 3 
(C) 7 (D) 7 
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Fill in the blanks in each of the Exercises 37 to 41. 


ais 


38. 


39. 


40. 


41. 


A plane passes through the points (2,0,0) (0,3,0) and (0,0,4). The equation of 
plane is 


The direction cosines of the vector (2f+2ĵ-— k) are 


x-5 yt+4 z-6 
3 7 2 








The vector equation of the line 


The vector equation of the line through the points (3,4,—7) and (1,—1,6) is 


The cartesian equation of the plane 7.(i+ j—k)=2 is 


State True or False for the statements in each of the Exercises 42 to 49. 


42. 


43. 


44. 


45. 


46. 


47. 


The unit vector normal to the plane x + 2y +3z =- 6 = 0 is 


l 2 
= 


Ja J4” al. 


The intercepts made by the plane 2x — 3y + 5z +4 = 0 on the co-ordinate axis 


TE 
are — a a. 


The angle between the line #=(5i — 7 -—4k)+A(2i—j+k) and the plane 


S74. fe 7 . sin” en l 
r.i —4j —k)+5=0 1s 29l J: 
The angle between the planes 7.(27-3j7+k)=1 and r(i—j)=4 is 
cos" (=| 
V58) 


The line # = 27 -3j —k + A(i — 7 + 2k) liesin the plane F.(3f+}-k)+2=0. 


be 
N 
< 
+ 
aN 
N 
| 
ON 








The vector equation of the line = 1S 
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F=5)-4]74+6k+AGBi+7) +2k)- 
48. The equation of a line, which is parallel to 27 + 7 + 3k and which passes through 
ioonG2ea = Ss 
e point (5,—2,4), 1s 5 E 3 


49. If the foot of perpendicular drawn from the origin to a plane is (5, — 3, — 2), 
then the equation of plane is 7.(5i—3j—2k) =38. 


“lll © <i 


